1,2,3-Triazole tethered 1,2,4-trioxanes: Studies on their synthesis and effect on osteopontin expression in MDA-MB-435 breast cancer cells.
Artemisinin and its analogs have shown potent anticancer activity in primary cancer cultures and cell lines by inhibiting cancer proliferation, metastasis, and angiogenesis. Despite its apparent compatibility to normal cells and low IC50 values in comparison to the commonly used anticancer drugs, the underlying mechanisms behind their cytotoxic effects are not yet fully understood. Surprisingly, the efficacy of synthetic 1,2,4-trioxanes against cancer has not been explored yet. Given the high antitumor activity of artemisinin dimers in comparison to their monomers, we report here the synthesis of simple 1,2,3-triazole conjugated 1,2,4-trioxanes and their potential antitumor activity by studying their inhibitory effect on osteopontin (OPN) expression in MDA-MB-435 breast cancer cells. It may be noted that despite being a strong marker to identify human tumor metastasis, no study on effect of artemisinin and its synthetic and semisynthetic derivatives on OPN expression has ever been studied. Although our initial studies did not notice any straight-line relationship between the number of trioxane units in a molecule to the extent of inhibition of OPN protein expression, we could observe better results in some cases in comparison to artemisinin. We have observed that artemisinin did not show appreciable OPN downregulation in MDA-MB-435 cancer cells, but dihydroartemisinin (DHA) and some synthetic 1,2,4-trioxane monomers and dimers showed downregulation of OPN expression. Therefore, these compounds may act as an anti-metastatic agent in controlling breast cancer cells metastasis.